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to be drawn earlier. (Fienberg4 gives more detail about the 1970 draft
lottery, including extensive statistical analysis of the outcome.)

Questions like "Is this a large outcome?" or "Is this a surprising re-
sult?" come up often in analyzing data. It is quite natural to give an
answer by comparing the individual outcome to a reference distribu-
tion, as we informally compare the birth weight of a child to the dis-
tribution of birth weights of all children. Students should certainly be
encouraged to recognize the role of chance variation and to assess "sig-
nificance" informally by comparing an individual outcome to a suitable
reference distribution. If probability and computer simulation are be-
ing developed, the comparison can be put in the language of probability
and sampling distributions. But formal "tests of hypotheses" need not
appear in the school curriculum.

There are several reasons for this. The mechanics of stating hy-
potheses, calculating a test statistic, and comparing with tabled values
effectively conceal the reasoning of significance tests. The reasoning it-
self is somewhat difficult and full of subtleties. Effective examples of
the use of significance tests are more removed from everyday experience
than opinion polls and similar examples of confidence statements. An
understanding of data and chance, and the development of quantitative
reasoning in general, is better served by concluding the study of statis-
tics in the schools with probability, sampling distributions, confidence
intervals, and a continuing emphasis on using these tools in reasoning
about uncertain data.

STATISTICAL THINKING

Statistics and probability are the sciences that deal with uncertainty,
with variation in natural and man-made processes of every kind. As
such they are more than simply a part of the mathematics curriculum,
although they fit well in that setting. Probability is a field within math-
ematics. Statistics, like physics or economics, is an independent disci-
pline that makes heavy and essential use of mathematics.

Statistics has some claim to being a fundamental method of inquiry,
a general way of thinking that is more important than any of the spe-
cific facts or techniques that make up the discipline. If the purpose
of education is to develop broad intellectual skills, statistics merits an
essential place in teaching and learning. Education should introduce
students to literary and historical methods; to the political and social
analysis of human societies; to the probing of nature by experimental
science; and to the power of abstraction and deduction in mathematics.
Reasoning from uncertain empirical data is a similarly powerful and
pervasive intellectual method.